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They find application in numerous fields such as radar, plasma science and materials processing. Two amplifer devices have been studied to establish their potential for efficiency enhancement. By tapering either the magnetic field or the physical dimensions of each device in their respective interaction regions electronwave synchronism is maintained despite the increase in gyrofrequency resulting from decreasing beam energy.
A Cyclotron Autoresonance Maser (CARM)
2,3 with a tapered magnetic field was simulated in the particle-in-cell (PiC) code MAGIC-2D. CARMs typically achieve relatively low efficiencies owing to velocity spread in the electron beam. Theoretical analysis has shown that by introducing a slowly decreasing magnetic field this problem can be alleviated 4 . The numerical simulations showed an enhancement in efficiency from ~5% to ~8% with a 420kV, 15A electron beam by reducing the magnetic field over the length of the interaction waveguide. A second harmonic Gyro-Travelling Wave Amplifier (Gyro-TWA) 5 was also simulated in MAGIC-3D. This device is already efficient, with an output power of 1MW obtained at 9.4GHz from a 185kV, 20A electron beam 6 . Here the transverse dimensions of the novel helically corrugated interaction region of the device are tapered towards its output for efficiency improvement. 1D non-linear modeling of the device including the evolution of the particle cyclotron phase, energy and the field amplitude has been undertaken to enable numerically efficient optimisation of the system.
[1] Ronald, K. et al, (1998) 
